* 
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What Is Claimed Is: 



A compound having the formula: 



P — N- 
I 

R 



B 1 — X 1 |— CH^-X 2 — CH — B(Z 1 )(Z 2 ) 
R 1 £ 2 R 3 



(la) 



10 



15 



20 



and pharmaceutically acceptable sajfts thereof; 
wherein 

P is R 7 -C(0)- or R 7 -S0 2 — / where R 7 is one of aryl, aralkyl, heteroaryl or 
heteroarylalkyl, the ring portion off any of which can be optionally substituted, or 
when P is R 7 — C(O)-, R 7 can alsp be N-morpholinyl; 

B 1 , at each occurrence, As independently one of N or CH; 



X 1 , at each oo 
-CH(OH)-CH 2 - -O 

-C(o;hch 2 - -so 2 -n 

that when B 1 is N, then 
X 2 is one of 



Sencejis independently one of — C(0)-NH- -CH 2 -NH— 
lid^JyCHiOH)-, -CH(OH)-CH 2 -NH- -CH=CH-, 
t -CH 2 - or -CH(OH)-CH 2 -C(0)-NH- ? provided 
ched to said B 1 is -C(0)-NH-; 
p)-NH^ 5 -CH(OH)-CH 2 - ? -CH(OH)-CH(OH)- 5 



-C(0)-CH 2 - -S0 2 -NH- Mp0 2 -CH 2 - or -CH(OH)-CH 2 -C(0)-NH-; 

R is hydrogen or a|kyl 5 or R forms together with the adjacent R 1 , or when 
A is zero, forms together with the adjacent R 2 , a nitrogen-containing mono-, bi- 
or tri-cyclic, saturated i>r partially saturated ring system having 4-14 ring 
members, that can be optionally substituted by one or two of keto, hydroxy, alkyl, 
aryl, aralkyl, alkoxy or ^ryloxy; 

R 1 , at each odcurrence, is independently one of hydrogen, alkyl, 
cycloalkyl, aryl, a 5-10 membered saturated, partially unsaturated or aromatic 
heterocycle or -CH 2 -R 5 5 where the ring portion of any of said aryl, aralkyl, 
alkaryl or heterocycle can be optionally substituted; 



ICS 
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R 2 is one of hydrogen, alkyl, cycloalkyl, aryl, a 5^10 membered saturated, 
partially unsaturated or aromatic heterocycle or -C£j£-R 5 , where the ring portion 
of any of said aryl, aralkyl, alkaryl or heterocyjzfe can be optionally substituted; 

R 3 is one of hydrogen, alkyl, cycloa^yl, aryl, a 5-10 membered saturated, 
partially unsaturated or aromatic heteropycle or -CH 2 -R\ where the ring portion 
of any of said aryl, aralkyl, folkaryl or heterocycle can be optionally substituted; 

R 5 , in each instance, k one of aryl, aralkyl, alkaryl, cycloalkyl, a 5-10 
membered saturated, partMlyainsaturated or aromatic heterocycle or -W-R 6 , 
where W is a chalcogen an<W 6 i^ftlkyl, where the ring portion of any of said aryl, 
aralkyl, alkaryl or heterocycAe can oe optionally substituted; 

Z 1 and Z 2 are independently one of alkyl, hydroxy, alkoxy, or aryloxy, or 
together 7) and Z 2 form a moiety derived from a dihydroxy compound having at 
least two hydroxygroups separated by at least two connecting atoms in a chain 
or ring, said chgui or ring comprising carbon atoms, and optionally, a heteroatom 
'or neteroarc 

A 1 nr 9 

2. The compound of claim-ft wherein: 
A is zero; 
X is -C(0)-NH-; 
R is hydrogen or C]. 8 alkyl; and 
R 3 is C^alkyl. 

3. The compound of claim 2, wherein R 3 is C 4 alkyl. 




4. . The compo 
P is R 7 -C(0)- or 

pyridyl, pyrazinyl 

N-morpholi 



f claim 

where R 7 is one of quinolinyl, quinoxalinyl, 
lyl, or when P is R 7 -C(0)-, R 7 can also be 
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5. The c^mbound-^fclaim Jf 9 wherein P is one of quinolinecarbonyl, 
pyridinecarbonyl, qirifo^nfe&ilfonyl, quinoxalinecarbonyl, quinoxalinesulfonyl, 
pyrazinecarbomtf; uw^zmesulfonyl, furancarbonyl, furansulfonyl or 
N-morpholinylcarbonyL 

A 

6. The compound of claim 5, wherein P is one of 



m 

8-qnin^linecarbonyly/ 8-quinolinesulfonyl 5 2-quinoxalinecarbonyl, 

2 - quinoxalinesulfonyl, 2-pyrazinecarbonyl, 2-pyrazinesulfonyl, 3 -furancarbonyl, 

3 - furansulfonyl or N-morpholinecarbonyl. 



7. The compound ct claim 1, wherein A is 0. 

8. The compound jof claim 1 , wherein B 1 , at each occurrence, is CH. 

9. The comp^y^of claim 8, wherein X 1 , at each occurrence, is 
-C(0)-NH-. 

W. — - The -compojinrl of rlnim 0, wherein X° is -C(Q)-NH-. — 
^<^T The compound of claim^ wherein R is hydrogen or C^ z alkyl. 



12. The compound of claim 1 , wherein: 

R 1 , at each occurrence, and R 2 and R 3 are each independently one of 
hydrogen, C,. g alkyl, C 3 . 10 cycloalkyj/C^o aryl, a 5-, 6-, 9- or 10- membered 
heteroaryl group, or -CH 2 -R 5 ; 

R 5 , in each instance, is^One of C^^aryl, C 6 .| 0 ar(C,^)alkyl,C 1 ^alk(C 6 . I0 )aryl, 
C 3 . 10 cycloalkyl, C^galkg^y, C,. 8 alkylthio or a 5-, 6-, 9- or 10- membered 
heteroaryl group; 

where the^lng portion of any of said aryl, aralkyl, alkaryl or 5-, 6-, 9- or 
10- membered heteroaryl groups of R 1 , R 2 , R 3 and R 5 can be optionally 
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substituted by one or two substitueirts independently selected from the group 
consisting of C^alkyl, C 3 . 8 cycWkyl, C,^alkyl(C 3 . 8 )cycloalkyl 3 C 2 . 8 alkenyl, 
C 2 . 8 alkynyl, cyano, amino, C^alkylamino, di(C, Jalkylamino, benzylamino, 
dibenzylamino, nitro, carboxy, carbo(Ci^)alkoxy, trifluoromethyl, halogen, 
C,. 6 alkoxy, C^oaryl, /^aiylCC, Jedkyl, C^ 10 aryl(C, Jalkoxy, hydroxy, 
C^alkylthio, C^alk^sulfinyl, C^alkylsulfonyl, C^ 10 arylthio, C^^arylsulfinyl, 
Q.uarylsulfonyl, OL 0 aryl, C,^alkyl(C 6 . 10 )aryl 3 and halo(C 6 . I0 )aryl. 

n w 

J^&f Th e compound of claim/, wherein R 3 is C M2 alkyl. 
y£ The compound of claim/i, wherein R 3 is C,. 6 alkyl. 
The compound of claim/ 5 wherein R 3 is C 4 alkyl. 

,d i W 

^ The compound of claim /, wherein R 3 is isobutyl. 

17. The compound of claim 1, wheremxft 2 is one of isobutyl, 
1-naphthylmethyl, 2-naphthylmethyl, 3-pyridyfmethyl> 2-pyridylmethyl 6- 
quinolinylmethyl, 3-indolylmethyl, benz>df4-fluorobenzyl, 4-hydroxybenzyl, 
4-(2'-pyridylmethoxy)benzyl, 4<bep*2yloxy)benzyl, benzylnaphthylmethyl or 
phenethyl. 




of claim 1, wherein 7) and Z 2 are independently 



IRoxy, or C 6 . I0 aryloxy. 

jfr The compound of claim L8, wherein Z 1 and Z 2 are both hydroxy. 

ieT The compound of clainyi, wherein together Z 1 and Z 2 form a 
moiety derived from a dihydroxy compound selected from the group consisting 
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of pinacol, perfluoropinacol, pinanediol, ethylene glycol, (Methylene glycol, 
1 ,2-cyclohexanediol, 1 ,3-propanediol, 2,3-butanediol, glycerol or diethanolamine. 



P is one of quinolinecarbonyl, pyridinecarbonyl, quinolinesulfonyl, 
quinoxalinecarbonyl, quinoxalinesulfonyl, pyrazinecarbonyl, pyrazinesulfonyl, 
furancarbonyl, furansulfonyl or N-morpholinylcarbonyl; 

A is zero; 

X 2 is -C(0)-NH-; 

R is hydrogen or C N8 alkyl; 

R 2 and R 3 are each independently one of hydrogen, C,_ 8 alkyl, 
C 3 . 10 cycloalkyl, C^^aryl, C^oarCC^alkyl, pyridylmethyl, or quinolinylmethyl; 
and 

Z 1 and Z 2 are both hydroxy, C^alkoxy, or C^^aryloxy, or together Z 1 and 
Z 2 form a moiety derived from a dihydroxy compound selected from the group 
consisting of pinacol, perfluoropinacol, pinanediol, ethylene glycol, diethylene 
glycol, 1 ,2-cyclohexanediol, 1,3 -propanediol, 2,3-butanediol, glycerol or 
diethanolamine. 

22. The compound of claim 1, vri^rein: 

P is one of 8-quin0*finecarbonyl, 8-quinolinesulfonyl, 
2-quinoxalinecarbonyl, 2-quip<$xalinesulfonyl, 2-pyrazinecarbonyl, 

2- pyrazinesulfonyl, 3 -pyridinecarbonyl, 3-pyridinesulfonyl, 3-furancarbonyl, 

3- furansulfonyl or N-morpheflinecarbonyl; 



R 2 \sf one of isobutyl, 1 -naphthylmethyl, 2-naphthylmethyl, 
3-pyridylmetnyl, 2-pyridylmethyl 6-quinolinylmethyl, 3-indolylmethyl, benzyl, 




The compound of clairnjk, wherein: 




A is zero; / 
X 2 is -C(0)-NH-; 
R is hydrogen or C,_ 8 alkyl; 
R 3 is isobutyl; 
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4-fluorobenzyl, 4-hydroxybenzyl, 4-(2 f -£^kI0methoxy)benzyl, 
4-(benzyloxy)benzyl, benzylnaphthylmethyl^pf^ and 

Z 1 and Z 2 are independentl^if£of hydroxy , C^alkoxy, C^oaryloxy, or 
together Z 1 and Z 2 form amtflety derived from a dihydroxy compound selected 
from the group coparl^ting of pinacol, perfluoropinacol, pinanediol, ethylene 
glycol, diethyjefie glycol, 1,2-cyclohexanediol, 1,3-propanediol, 2,3-butanediol, 
glycerol ^j^di &thanolaminc : — ^ 




297 The compound of claim^ wherein said compound is one of: 
A^-(2-pyrazine)carbonyl-L-phenylalanine-L-leucine boronic acid, 
A^(2-quinoline)sulfonyl-L-homophenylalanine-L-leucine boronic acid, 
A^-(3-pyridine)carbonyl-L-phenylalanine-L-leucine boronic acid, 
A^-(4-morpholine)carbonyl-L-phenylalanine-L-leucine boronic acid, 
A^-(4-morpholine)carbonyl-P-( 1 -naphthyl)-L-alanine-L-leucine boronic acid, 
A^-(8-quinoline)sulfonyl-P-(l -naphthyl)-L-alanine-L-leucine boronic acid, 
A^-(4-morpholine)carbonyl-(0-benzyl)-L-tyrosine-L-leucine boronic acid, 
Af-(4-morpholine)carbonyl-L-tyrosine-L-leucine boronic acid, 
A^-(4-morpholine)carbonyl-[(9-(2-pyridylmethyl)]-L-tyrosine-L-leucine boronic 
acid; 

or isosteres, pharmaceutical^ acceptable salts or boronate esters thereof. 



24. The compound of^laim 23, wherein said compound is 
[A^-(2-pyrazine)carbonyl-L ? pfenylalanine-L-leucine boronic acid, or an isostere, 

-*- 

25. A compound having the formula: 



P — N- 

I 

R 




CH— X 2 — CH— B(Z 1 )(Z 2 ) 
R3 



(Is 
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wherein \ 

P is hydrogen or an amino-group-protecting moiety; 
B 1 , at each Vccurrence, is independently one of N or CH; 
X 1 , at each occurrence, is independently one of -C(0)-NH- -CH 2 -NH- 
-CH(OH)-CH 2 - -GH(OH)-CH(OH)- 5 -CH(OH>-CH 2 -NH- -CH=CH- 
-C(0)-CH 2 - -S0 2 -NM- -S0 2 -CH 2 - or ^CH(OH)-CH 2 -C(0)-NH- provided 
that when B 1 is N s thenVhe X 1 attached to said B 1 is -C(0)-NH-; 

X 2 is one of lc(0)-NH- -CH(OH)-CH 2 - -CH(OH)-CH(OH)-, 
-C(0)-CH 2 -, -S0 2 -NhI, -S0 2 -CH 2 - or -CH(OH)-CH 2 -C(0)-NH-; 

R is hydrogen or alkyl, or R forms together with the adjacent R 1 , or when 
A is zero, forms together with the adjacent R 2 , a nitrogen-containing mono-, bi- 
or tri-cyclic, saturated ox partially saturated ring system having 4-14 ring 
members, that can be optionally substituted by one or two of keto, hydroxy, aryl, 
alkoxy or aryloxy; 1 

R 1 at each occurrence, R 2 and R 3 are each independently one of hydrogen, 
alkyl, cycloalkyl, aryl\V 5M0 membered saturated, partially unsaturated or 
aromatic heterocycle o^QH^R^ where the ring portion of any of said aryl, 
aralkyl, alkaryl or heterocycle can ofe optionally substituted; 

R 5 , in each irratVnce, is one of aryl, aralkyl, alkaryl, cycloalkyl, a 
5-10 memW« saturated, partially unsaturated or aromatic 
heterocycle or^-W— R 6 , where W is a chalcogen and R 6 is alkyl, 
where the ring portion of any of said aryl, aralkyl, alkaryl or 
heterocycle canlbe optionally substituted, 

provided that at least one R 1 , R 2 or R 3 is naphthylmethyl, 
pyridylmethyl or quinolinylmethyl; 

7) and Z 2 are independenfly one of alkyl, hydroxy, alkoxy, or aryloxy, or 
together Z 1 and Z 2 form a moiety aerived from a dihydroxy compound having at 
least two hydroxy groups separated by at least two connecting atoms in a chain 
or ring, said chain or ring comprising carbon atoms, and optionally, a heteroatom 
or heteroatoms which can be N, S, or O; and 
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or ring, said chain or ring comprising carbon atoms, and optionally, a heteroatom 
or heteroatoms which can be N, S, or O; and 
A is 0, 1, or 2; \ 

provided that the compound is other than isovaleryl-phenylalanine- 
5 norvaline-[(naphthylmetHyl), (4,4,5, 5-tetramethyl-l,3,2-dioxaborolane-2- 

yl)]methylamide or 1 (3-t-butylsulfonyl)propionyl-norvaline-(l-naphthyl, 
dihydroxyboryl)methylamide. 



10 



15 



20 



26. The compo ind of claim 25, wherein P is R 7 -C(OK R 7 -S0 2 - 
R 7 -NH-C(0)- or R 7 -0-C< O)-, and 

R 7 is one of alkyl, at yl, alkaryl, aralkyl, heteroaryl or heteroarylalkyl, any 
of which can be optionally s ubstituted, or when P is R 7 -C(0)-, then R 7 can also 
be saturated or partially sat irated heterocycle. 

27. The cc^npouhd of claim 25, wherein P is R 7 -C(0)~ or R 7 -S0 2 -; 

and 

R 7 is one of C 6 
5- to 10-membered hetl 



substituted, or when P is RA C(O)-, R 7 can also be N-morpholinyl. 




^io ar(C 1 ^)alkyl, 5- to 10-membered heteroaryl or 
kyl, any of which can be optionally 



28. The compounp oiSclaim 25, wherein B 1 is CH, and X 1 and X 2 are 
each-C(0>-NH-. 

29. The compoundlof claim 25, wherein R 1 and R 2 are independently 
selected from the group consisting of alkyl and — CH 2 — R 5 , where R 5 is one of 
Q-io aryU C,. 10 alk(C6. 10 )aryl, ^ 3 . 10 cycloalkyl, or a 5-, 6-, 9- or 10-membered 
heterocycle. 



30. The compound of claim 25, wherein A is zero. 
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3 1 . The compound of claim 25, wherein Ryis quinolinylmethyl. 

32. The compound of claim 25, wherein said compound is one of: 
A^-(4-morpholine)carbonyl-p-(l-naphthyl)-yalanine-L-leucine boronic acid, or 
A^-(8-quinoline)sulfonyl-p-(l-naphthyl)-^alanine-L-leucine boronic acid; 

or isosteres, pharmaceutically acceptable salts or boronate esters thereof. 



33. A compound having the formula: 



*\— CH— X 2 — CH— B(Z 1 )(Z 2 ) 
R 2 R 3 

A 



(la) 



10 



15 



20 



25 



and pharmaceutfeally acceptable salts thereof; 
wherein 

P is hydro^n¥j^a^amino-group-protecting moiety; 
B 1 , at eachV^urfbnce^is independently one of N or CH; 
X 1 , at each q^yrrence^ftdependently one of -C(0)-NH-, -CH 2 -NH- 
-CH(OH)-CH 2 - /-«:tt(OH)-CH(OH)-, -CH(OH)-CH 2 -NH- -CH=CH- 
-C(0)-CH 2 - -Sp 2 -NH\-S0 2 -CH 2 - or -CH(OH)-CH 2 -C(0)-NH- provided 
that when B 1 is R then the X 1 attached to said B 1 is -C(0)-NH-; 

X 2 is <Le of -C(0)-NH- -CH(OH)-CH 2 -, -CH(OH)-<:H(OH)- 5 
_C(0)-CH 2 - 5 fS0 2 -NH-, -S0 2 -CH 2 - or -CH(OH)-CH 2 -C(0)-NH-; 

R forrfis together with the adjacent R 1 , or when A is zero, forms together 
with the adjafcent R 2 , a nitrogen-containing mono-, bi- or tri-cyclic, saturated or 
partially saturated ring system having 4-14 ring members, and one or two 
optional suBstituents selected from the group consisting of keto, hydroxy, alkyl, 
aryl, aralk) 1, alkoxy and aryloxy; 

wh sn A is 2, the R 1 that is not adjacent to N-R is one of hydrogen, alkyl, 
cycloalkyl aryl, a 5- to 10-membered saturated, partially unsaturated or aromatic 
heterocycle or -CH 2 -R 5 ; 
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10 



15 




when A is 1 or 2, R 2 is one of hydrogen, alkyl, cycloalkyl, aryl, a 5- to 10- 
membered saturated, partially unsaturated or aromatic heterocycle or -CH 2 -R 5 ; 

R 3 is one of Rydrogen, alkyl, cycloalkyl, aryl, a 5- to 10-membered 
saturated, partially unsaturated or aromatic heterocycle or -CH 2 -R 5 ; 

R 5 , in each instance, is independently one of aryl, aralkyl, alkaryl, 
cycloalkyl, a 5- to 10-membered saturated, partially unsaturated or aromatic 
heterocycle or -W-R 6 , where W is a chalcogen and R 6 is alkyl; 

Z 1 and Z 2 are independently one of alkyl, hydroxy, alkoxy, or aryloxy, or 
together Z 1 and Z 2 form a moiety derived from a dihydroxy compound having at 
least two hydroxy groups separated by at least two connecting atoms in a chain 
or ring, said chain or ring comprising carbon atoms, and optionally, a heteroatom 
or heteroatoms which can b$ N, S, or O; and 
A is 0, 1, or 2. 

34. The comppSjan4\of claim 33, wherein the nitrogen-containing ring 
system is selected from ttt^gijeJ^j^onsisting of: 



HO 
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35. The compound of claim 33, wherein P is R 7 -C(0>-, R 7 -S0 2 - 
R 7 -NH-C(0)- or R 7 -CM3(0)-, and 

R 7 is one of alkyl, aifrl, alkaryl, aralkyl, heteroaryl or heteroarylalkyl, any 
of which can be optionally s lbstituted, or when P is R 7 -C(0)-, then R 7 can also 
be saturated or partially sati rated heterocycle. 



36. The compound of claim 35, wherein P is R 7 -C(0)- or R 7 -S0 2 -; 

and 

R 7 is one of C^io ary 
5- to 10-membered hetero^y^C^ 
substituted, or when P is R 7 - 



Q-io ar(Ci^)alkyl, 5- to 10-membered heteroaryl or 
L^alkyl, any of which can be optionally 
-iC(O)-, R 7 can also be N-morpholinyl. 



37. The compound of claim 33, wherein B 1 is CH, and X 1 and X 2 are 
each -C(0)-NH-. 



38. The o 
selected from the grouj 

R 5 , in each ins* 
alk(C 6 . 10 )aryl, C 3 . 10 cycloali 



Loundlof plaim 33, wherein R 1 and R 2 are independently 
g of alkyl and — CH 2 — R 5 , where 

one of C^o aryl, C 6 . I0 arCC^alkyl,^ 
, C^g alkylthio or a 5-, 6-, 9- or 10- 



membered heteroaryl group, where the ring portion of any of said C 6 . 10 aryl, C 6 _ 10 
ar(C,. 6 )alkyl 5 C 1 ^ alk(C 6 . 10 )aryl, 0i^§-, 6-, 9- or 10- membered heteroaryl can be 
optionally substituted by one or two sfcbstituents independently selected from the 
group consisting of C,^ alkyl, <J 3 . 8 cycloalkyl, C ,^alkyl(C 3 jcycloalkyl, C 2 . 8 
alkenyl, C 2 . 8 alkynyl, cyano, amino, C,^ alkylamino, di(C 1 ^)alkylamino, 
benzylamino, dibenzylamino, nitroi carboxy, carbo(C,^)alkoxy, trifluoromethyl, 
halogen, alkoxy, Q.,0 aryl, aryl(C^)alkyl, Q.,0 aryl(C, Jalkoxy, 

hydroxy, alkylthio, C,^ alkylsuMinyl, alkylsulfonyl, Q^o arylthio, C^q 
arylsulfinyl, C^o arylsulfonyl, C^aWl, C,^alkyl(C 6 . I0 )aryl and halo(C 6 _ l0 )aryl. 



39. 



The compound of cL 



33, wherein A is zero. 
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40. The comi ound of claim 33, wherein P is hydrogen. 

4 1 . The comp :>und of claim 33,wherein 
A is zero; 
P is hydrogen; 
X 2 is -C(0)-NH- 

R forms together \/ith the adjacent R 2 , a nitrogen-containing ring system 
selected from the group consisting of: 




R 3 is Chalky 1; and 

Z 1 and Z 2 are both hydroxy, C Aalkoxy, or Q.uaryloxy, or together Z 1 and 
Z 2 form a moiety derived from a dihydroxy compound selected from the group 
consisting of pinacol, perfluoropinacolApinanediol, ethylene glycol, diethylene 
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glycol, 1 ,2-cyclohexaj?fediol, 1,3 -propanediol, 2,3-butanediol, glycerol or 
diethanolamine. 



42. V^TftQ compound of claim 33, wherein said compound is 
L-prolme-L-lAcmeJboronic acid, or isosteres, pharmaceutical^ acceptable salts 
or boronate/esters thereof. 



43. A compound having the formula: 



P— N- 

I 

R 



/CH— X 2 — CH— B(Z 1 )(Z 2 ) 
R 2 R 3 



(la) 



10 



15 



20 



and pharmaceutical^ acceptable salts thereof; 
wherein 

P is hydrogen or an a^iino-group-protecting moiety; 



iirre 



B 1 , at each 
X 1 , at each oa 
-CH(OH)-CH 2 - 4CM(j 
-C(0)-CH 2 - -S0 2 -NH 
that when B 1 is N, thVr 
X 2 is one 



occy*i;en</e, is independently one of N or CH; 

dependency one of -C(0)-NH- -CH 2 -NH- 
(OH)-, -CH(OH}-CH 2 -NH- -CH=CH- 
/-$0,-C^ 2 - or -CH(OPI)-CH 2 -C(0>-NH- provided 

hed to said B 1 is -C(0)-NH-; 
(0)-NH- -CH(OH)-CH 2 - -CH(OH)-CH(OHH 
-C(0)-CH 2 -, -S0 2 -Nt[- -S0 2 -CH 2 - or -CH(OH>-CH 2 -C(0)-NH-; 

R is hydrogen pr alkyl, or R forms together with the adjacent R 1 , or when 
A is zero, forms togetper with the adjacent R 2 , a nitrogen-containing mono-, bi- 
or tri-cyclic, saturated or partially saturated ring system having 4-14 ring 
members, and one 01/ two optional substituents selected from the group consisting 
of keto, hydroxy, arfyl, alkoxy and aryloxy; 

R 1 at each o xurrence, R 2 and R 3 are each independently one of hydrogen, 
alkyl, cycloalkyl, pryl, a 5-10 membered saturated, partially unsaturated or 
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aromatic heterocycle or -CH 2 -R 5 , where the/ ring portion of any of said aryl, 
aralkyl, alkaryl or heterocycle can be optionally substituted; 

R 5 , in each instance, is on/ of aryl, aralkyl, alkaryl, cycloalkyl, a 
5-10 membered saturated, partially unsaturated or aromatic 
heterocycle or — W— R 6 l where W is a chalcogen and R 6 is alkyl, 
where the ring portion of any of said aryl, aralkyl, alkaryl or 
heterocycle can be Optionally substituted, 
provided that at lekst one R 1 , R 2 or R 3 is 



) — R 9 



-CH, 



10 



15 



20 



where R 9 is one 
heteroarylalkyl; w 
halogen monohalo V( 
aryl, aralkyl, hetero; 



l, alkyl, cycloalkyl, aryl, aralkyl, heteroaryl or 
Je al&yl is optionally substituted with one of C U6 alkyl, 
and trifluoromethyl; and wherein said cycloalkyl, 



?\ and heteroarylalkyl groups can be optionally substituted 
with one or two of CL alkyl, C 3 . 8 cycloalkyl, C x _ 6 alkyl(C 3 . 8 )cycloalkyl, C 2 _ 8 
alkenyl, C 2 . 8 alkynylj cyano, amino, C u6 alkylamino, di(C,. 6 )alkylamino, 
benzylamino, dibenzylhmino, nitro, carboxy, carbo(C!_ 6 )alkoxy, trifluoromethyl, 
halogen, C,_ 6 alkoxyl C 6 . 10 aryl, C 6 . 10 aryl(C,Jalkyl, C 6 „ 10 aryl(C,_ 6 )alkoxy, 
hydroxy, C,^ alkylthi*, C,^ alkylsulfinyl, C U6 alkylsulfonyl, C 6 . 10 arylthio, C 6 . 10 
arylsulfinyl, C^ lQ arylsulfonyl, C^o aryl, C 1 _ 6 alkyl(C 6 _ 10 )aryl, and halo(C 6 _ 10 )aryl; 

A 1 and A 2 are independently one of hydrogen, halogen, C U6 alkyl, 
monohalo(C,. 6 )alkyl, or trifluoromethyl; 

Z 1 and Z 2 are i idependently one of alkyl, hydroxy, alkoxy, or aryloxy, or 



together Z 1 and Z 2 foi 



a moiety derived from a dihydroxy compound having at 



least two hydroxy groups separated by at least two connecting atoms in a chain 
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or ring, said chain or ring comprising carbon atoms, and optionally, a heteroatom 



or heteroatoms which can be N, 
A is 0, 1, or 2. 



44. The compound o 
R 7 -NH-C(0)- or R 7 -0-C(0)-, 



i, or O; and 



claim 43, wherein P is R 7 -C(0)-, R 7 -S0 2 - 
,bnd 

R 7 is one of alkyl, aryl, al caryl, aralkyl, heteroaryl or heteroarylalkyl, any 
of which can be optionally substi tuted, or when P is R 7 -C(0)— , then R 7 can also 
be saturated or partially saturated heterocycle. 



45. The compound of claim 43, wherein P is R 7 -C(0)- or R 7 -S0 2 -; 



and 



R 7 is one of Q.^ aryl, C 



10 



ar(C,^)alkyl, 5- to 10-membered heteroaryl or 



5- to 10-membered heteroan l(C,^)alkyl, any of which can be optionally 
substituted, or when P is^X-C [O}-, R 7 can also be N-morpholinyl. 



46. The co4ii?oi 
-C(0)-NH-. 

47. The compo 



o!F6laim 43, wherein one of R 1 , R 2 or R 3 is 
) — R 9 




claim 43, wherein X 1 and X 2 are each 



where 

A 1 and A 2 are independently one of hydrogen, C,^ alkyl, halogen, 
monohalo (C,^) alkyl or trifluoromethyl; 

R 9 is one of C,_ 8 alkyl, C 3 \ 0 cycloalkyl, C^o aryl, C^, 0 ar(C,^)alkyl, a 5- 
to 10-membered heteroaryl or a 5 A to 10-membered heteroaryl(C,^)alkyl; 
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10 



and the remaining R 1 , R 2 andyk 3 are independently selected from the 
group consisting of alkyl and — CH 2 /-R 5 , where 

R 5 , in each instance, is /one of C^q aryl, C^o a^C^alky^C,^ 
alk(C^ 10 )aryl, C 3 . 10 cycloalkyl, C/ 8 alkoxy, C,^ alkylthio or a 5-, 6-, 9- or 10- 
membered heteroaryl group, where the ring portion of any of said C 6 _ 10 aryl, C 6 _ 10 
ar(C 1 ^)alkyl 3 C 1 ^ alk(C 6 _ 10 )aryl,/or 5-, 6-, 9- or 10- membered heteroaryl can be 
optionally substituted by one or two substituents independently selected from the 
group consisting of C,_ 6 alkyl, C 3 _ 8 cycloalkyl, C U6 alkyl(C 3 _ 8 )cycloalkyl, C 2 . 8 
alkenyl, C 2 _ 8 alkynyl, cyano, amino, C,_ 6 alkylamino, di(C,^)alkylamino, 
benzylamino, dibenzylaminp, nitro, carboxy, carbo(C 1 . 6 )alkoxy, trifluoromethyl, 
halogen, C,_ 6 alkoxy, CJ XQ aryl, C 6 . 10 aryl(C,_ 6 )alkyl, C 6 . 10 aryl(C N6 )alkoxy, 
hydroxy, alkylthio, C/_ 6 alkylsulfinyl, C,^ alkylsulfonyl, C 6 . 10 arylthio, C 6 . 10 
arylsulfinyl, C 6 _ 10 arylsulfonyl, C 6 _ 10 aryl, C 1 . 6 alkyl(C 6 . 10 )aryl and halo(C 6 . l0 )aryl. 



48. 



15 



20 



ipound of claim 43, wherein A is zero. 



id of claim 43, wherein: 



49. 

A is zero;\ 

P is one ofWfc(OH R-S0 2 - R 7 -NH-C(0)- or R 7 -0-C(0)-; 
R 7 is one of} qumminyl, quinoxalinyl, pyridyl, pyrazinyl, furanyl or 
pyrrolyl, or when P if R 7 -C(0)-, R 7 can also be N-morpholinyl; 
X 2 is -C(0)-^H-; 
R 2 is: 




25 



where I 

A 1 and A 2 are \ independently one of hydrogen, C,^ alkyl, halogen, 
monohalo (C^) alkyl ontrifluoromethyl; 



R 9 is one of hydrogen, Ci.^rikyl, phenyl, benzyl, phenethyl or 
pyridylmethyl; 

R 3 is C,^alkyl; and 

Z 1 and Z 2 are both hydroxy, C^alkoxy, or C^^aryloxy, or together Z 1 and 
Z 2 form a moiety derived from a dihydroxy compound selected from the group 
consisting of pinacol, pemuoropinacol, pinanediol, ethylene glycol, diethylene 
glycol, 1 ,2-cyclohexaj^ediol, 1,3-propanediol, 2,3-butanediol, glycerol or 
diethanolamine. 



50. The| ^on^boyfid\)f claim 43, wherein said compound is one of: 
7^-(4-morpholine)c64bonylt(0^ben2yl)-L-tyrosine-L-leucine boronic acid, 
A^-(4-moipholine)ca^onyl-C-1yrosin^ boronic acid, or 

A^-(4-morpholine)carbonyl-[C>-(2-pyridylmethyl)]-L-tyrosine-L-leucine boronic 
acid; or 

isosteres, pharmaceutical^ acceptable salts or boronate esters thereof. 



51. A compound havirig the formula: 

P— N+B 1 — yJ— CH— X 2 — CH— B(Z 1 )(Z 2 ) 



i 

R3 



and pharmaceuticall^cc^ptable salts thereof; 
wherein 



A is zero; 
P is hydrogeri 
X 2 is one 
-CH(OH)-CH(0 
-S0 2 -NH- -S0 2 



ino-group-protecting moiety; 
of -<XP)"NH- -CH 2 -NH- -CH(OH)-CH 2 - 
H(OH)-CH 2 -NH- -CH=CH- -C(0)-CH 2 - 
-CH(OH)-CH 2 -C(0)-NH-; 
R is hydrogfen or alkyl, or R forms together with the adjacent R 2 , a 
nitrogen-containing 'mono-, bi- or tri-cyclic, saturated or partially saturated ring 
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system having 4-14 ring members, where said ring system can be optionally 
substituted by one or two of kifeto, hydroxy, aryl, alkoxy or aryloxy; 

R 2 and R 3 are each independently one of hydrogen, alkyl, cycloalkyl, aryl, 
a 5-10 membered saturated/ partially unsaturated or aromatic heterocycle or 
— CH 2 — R 5 , where the ring portion of any of said aryl, aralkyl, alkaryl or 
heterocycle can be optionally substituted; 

R 5 , in each instance, is one of aryl, aralkyl, alkaryl, cycloalkyl, a 
5-10 membered saturated, partially unsaturated or aromatic 
heterocycle or -W-R 6 , where W is a chalcogen and R 6 is alkyl, 
where the /ring portion of any of said aryl, aralkyl, alkaryl or 
heterocycle can be optionally substituted; and 
Z 1 and Z 2 are independently one of alkyl, hydroxy, alkoxy, or aryloxy, or 
l moiety derived from a dihydroxy compound having at 
separated by at least two connecting atoms in a chain 



together Z 1 and Z 2 form a 
least two hydroxy groups 



or ring, said chain or ring comprising carbon atoms, and optionally, a heteroatom 



or heteroatoms 

provided 
pheny 1(C , _ 3 )alky 1 



and 




N, S, or O; 

not alkoxycarbonyl, alkylcarbonyl or 



52. The c^Ap&und V claim 51, wherein P is R 7 -C(0)-, R 7 -S0 2 - 
R 7 -NH-C(0)- or R 7 -aM(OK and 

R 7 is one of alkyl,Paryl, alkaryl, aralkyl, heteroaryl or heteroarylalkyl, 
where the ring portion of any of said aryl, alkaryl, aralkyl, heteroaryl or 
heteroarylalkyl can be optionally substituted, or when P is R 7 -C(0)-, then R 7 can 
also be a saturated or partially unsaturated heterocycle. 



53. The compound of claim 5 1 , wherein P is R 7 -C(0)- or R 7 -S0 2 ~; 
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R 7 is one of C^o aryl, Q.^ ai^C^alkyl, a 5- to 10-membered heteroaryl 
or a 5- to 10-membered heteroaryl(C 1 ^)alkyl 5 any of which can be optionally 
substituted, or when P is R 7 -CfO)-, R 7 can also be N-morpholinyl. 

54. The compounq of claim 51, wherein B 1 is CH, and X 1 and X 2 are 
each -C(0)~NH-. 

55. The compound of claim 51, wherein R 2 and R 3 are independently 
selected from the group consisting of C x ^ alkyl and — CH 2 — R 5 , where R 5 is one 
of C 6 . 10 aryl, C,^ alkCQ.wJaiyl, C^q ar(C^)alkyl, C 3 „ 8 cycloalkyl, or a 5-, 6-, 9- 
or 10-membered heterocycle. 



10 



56. The compound of claim 51, which is 7V-(3-phenylpropionyl)-L- 
phenylalanine-L-Jis^cinq boronic acid, or isosteres, pharmaceutically acceptable 
salts or boronate fetors thereof 



15 



20 



57. The x c x oiAf)oiind of claim 51, wherein said compound is one of: 
7V-(2-pyrazine)carboiW -L-pheh^alanine-L-leucine boronic acid, 
A^-(2-quinoline)sulfony^L-homophenylalanine-L-leucine boronic acid, 



Af-(3-pyridine)carbony -Dtohenylalanine-L-leucine boronic acid, 
A^-(4-morpholine)carbc nyl-L-phenylalanine-L-leucine boronic acid, 
Af-(4-morpholine)carbc nyl~P-(l -naphthyl)-L-alanine-L-leucine boronic acid, 
7V-(8-quinoline)sulfony l-(5-(l -naphthyl)-L-alanine-L-leucine boronic acid, 
A^-(4-morpholine)carbonyl-(0-benzyl)-L-tyrosine-L-leucine boronic acid, 
A^-(4-morpholine)carbonyl-L-tyrosine-L-leucine boronic acid, or 
A^(4-morpholine)carbor^l-[0-(2-pyridylmethyl)]-L-tyrosine-L-leucine boronic 
acid; or 

isosteres, pharmaceutically acceptable salts or boronate esters thereof. 
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58. A compound having the formula: 



Y 10 — X 13 — CH— B^HZ 12 ) 



J3 



(2a) 
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and pharmaceutically accerjtable salts thereof; 
wherein 

is one of R 8 -C(qK R 8 -S0 2 -, R 8 -NH-C(0)- or R 8 -0-C(0)- 5 where 
R 8 is one of alkyl, aryl, alkaryl, aralkyl, any of which can be optionally 
substituted, or when Y is R *-C(0)- or R 8 -S0 2 - then R 8 can also be an optionally 
substituted 5-10 membejred, saturated, partially unsaturated or aromatic 
heterocycle; 



X 3 is a covalent b 



1 



ndor-C(0)-CH 2 -; 

/ 



R J is one of hydrogen, alkyl, cycloalkyl, aryl, a 5-10 membered saturated, 



partially unsaturat^ 
of any of said aryl, 



\ 



R 5 . in each instan 



heterocycle or -CH 2 -R 5 , where the ring portion 
caryl or heterocycle can be optionally substituted; 
is one of aryl, aralkyl, alkaryl, cycloalkyl, a 5-10 
membered saturated, parfiklly uh^aturated or aromatic heterocycle or — W— R 6 , 
where W is a chalcogen dnd N R 6 is alkyHs^here the ring portion of any of said aryl, 
aralkyl, alkaryl or heterocy^le\an be optionally substituted; and 
^ Z 1 and Z 2 are independ&*|fy alkyl, hydroxy, alkoxy, aryloxy, or together 
form a moiety derived fromldihydroxy compound having at least two hydroxy 
groups separated by at least tftvo connecting atoms in a chain or ring, said chain 
or ring comprising carbon at^ms, and optionally, a heteroatom or heteroatoms 
which can be N, S, or O; 



provided that when Y iaR 8 --C(0)-, R 8 is other than phenyl, benzyl or C,_ 3 



alkyl. 



25 



59. The compound of fclaim 58, wherein P is R 8 -C(0)- or R 8 -S0 2 -; 



and 
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R 8 is one of C^k, ary^jC^m ar(C,^)alkyl, or a 5-10 membered heteroaryl, 
any of which can be optionajly substituted, or when P is R 8 -C(0)-, R 8 can also 
be N-morpholinyl. 



60. The compound according to claim 58, wherein Y is one of 



O 

II 

R 4 — C 



i 



, HN 




, or 




u 



where R 4 is C 6 . 12 alkyl. 



61 . A compound having the formula: 



-N — X — CH—B0XP) 



(2a) 



and pharmaceutics 
where 

Yis 



lly aqceptablp salts thereof; 



P is one of R 7 -( 
R 7 is one of alkyl, 
substituted, or when Y 



-ChU-CH— C ' 

I "'I 

R1 O < 3a > 

R 7 -S0 2 - R 7 -NH-C(0)- or R 7 -0-C(0)-, where 
|karyl, aralkyl, any of which can be optionally 
3(0)- or R 7 -S0 2 -, R 7 can also be an optionally 
substituted 5-10 membered saturated, partially unsaturated or aromatic 
heterocycle; 

X 3 is a covalent boVid or -C(0)-CH 2 -, 

R 1 , 'at each occurrence, is independently one of hydrogen, alkyl, 
cycloalkyl, aryl, a 5-10 membered saturated, partially unsaturated or aromatic 
heterocycle or -CH 2 -R 5 , where the ring portion of any of said aryl, aralkyl, 
alkaryl or heterocycle can beloptionally substituted; 
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R 3 is one of hydrogen, alkyl, cycloalkyl, aryl, a 5-10 membered saturated, 
partially unsaturated or aromatic heterocycle or -CH 2 -R 5 , where the ring portion 
of any of said aryl, aralkyl J alkaryl or heterocycle can be optionally substituted; 

R 5 , in each instance, is one of aryl, aralkyl, alkaryl, cycloalkyl, a 5-10 
membered saturated, panially unsaturated or aromatic heterocycle or -W-R 6 , 
where W is a chalcogen and R 6 is alkyl, where the ring portion of any of said aryl, 
aralkyl, alkaryl or heterocycle can be optionally substituted; and 

Z 1 and Z 2 are independently alkyl, hydroxy, alkoxy, aryloxy, or together 
form a moiety derived : rom dihydroxy compound having at least two hydroxy 
groups separated by at lfeast two connecting atoms in a chain or ring, said chain 
or ring comprising carl on atoms, and optionally, a heteroatom or heteroatoms 
which can be N, i 



62. 




pund of claim 61, wherein Y is: 




63. A pharmaceutical composition, coptfprising a compound of claims 
1, 25, 33, 43, 51, 58 or 61, or a pharmaceut^ally acceptable salt thereof, and a 
pharmaceutically acceptable carrier qi/diluent. 



64. A pharmaceutical composition, comprising a compound of claims 
22, 28, 41, 49, 55, 60 aq^62, or a pharmaceutically acceptable salt thereof, and 
a pharmaceutically a<fceptable carrier or diluent. 
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65. A pharmaceutical composition, comprising a compound of claims 
23, 32, 42, 50, 56 and 57 or an isos^^fpharmaceutically acceptable salt or 

aafmaceuti 



boronate ester thereof, and a 




itically acceptable carrier or diluent. 



66. Th€ pharmaceutical composition of claim 65, wherein said 
compounds present in an amount effective to inhibit the proteasome function in 



67. A method of inhibiting the growth of a cancer cell, comprising 
contacting a cell in need of such inhibiting with an effective growth-inhibiting 
amount of a compound of clain s 1, 25, 33, 43, 51, 58 or 61. 



68. 



A method for re 



a cell comprising contacting 
amount of a proteasome inhibi 

pio — N B 11 — 



ucing the rate of muscle protein degradation in 
cell in need of said reducing with an effective 
or of the formula: 



or a pharmaceutically accept 

wherein 

P 10 is hydrogen or an 
B 11 is independently 
X 1 at each occurrence , 




— CH — B(Z 11 )(Z 12 ) 

R 13 



(lb) 



-C(0)-CH 2 -, -S0 2 -NH- -S 



ino-group-protecting moiety; 
f N or CH; 



, is independently one of -C(0)-NH- -CH 2 -NH- 
-CH(OH>-CH 2 - -CH(OH)|-CH(OH)-, -CH(OH)-CH 2 -NH- -CH=CH- 
-C(0)-CH 2 - -S0 2 -NH- -S() 2 -CH 2 - or -CH(OH>-CH 2 -C(0)-NH- provided 
that when B 11 is N, then X I! is -C(0)-NH; 

X 12 is one of -C(ol-NH-, -CH(OH>-CH 2 - -CH(OH)-CH(OH)- 9 



► 2 -CH 2 - or -CH(OH)-CH 2 -C(0)-NH-; 
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R 10 is hydrogen or alkyl, or RT forms together with the adjacent R 11 , or 
when A 10 is zero, forms together witn the adjacent R 12 , a nitrogen-containing 
mono-, bi- or tri-cyclic, saturated oj partially saturated ring system having 4-14 
ring members, that can be optionally substituted by one or two of keto, hydroxy, 
alkyl, aryl, aralkyl, alkoxy or arvloxy; 

R 11 , at each occurrence, is independently one of hydrogen, alkyl, 
cycloalkyl, aryl, a 5-10 menpered saturated, partially unsaturated or aromatic 
heterocycle or -CH 2 -R 15 , jmere the ring portion of any of said aryl, aralkyl, 
alkaryl or heterocycle can be optionally substituted; 

R 12 and R 13 are each independently one of hydrogen, alkyl, cycloalkyl, 
aryl, a 5-10 membered sa^irated, partially unsaturated or aromatic heterocycle or 



-CH 2 -R 15 , where the ring portion of any of said aryl, aralkyl, alkaryl or 
heterocycle can be optyonally / substituted, 

/l 9 aralkyl, alkaryl, cycloalkyl, a 5-10 membered 
/partially unsaturated or aromatic heterocycle, or 
i-alkyl, where the ring portion of any of said aryl, 
A or heterocycle can be optionally substituted; 
Z 11 and Z 12 afce independently alkyl, hydroxy, alkoxy, aryloxy, or Z n and 
Z 12 together form i d^y^iroxy compound having at least two hydroxy groups 
leait 



separated by at 




comprising carbon 
be N, S, or O; and 

A 10 is 0, l,br2 



twoVbnnecting atoms in a chain or ring, said chain or ring 
atoms, and optionally, a heteroatom or heteroatoms which can 



69. A method 
contacting a cell 
proteasome inhibit" 



for reducing the activity of NF-kB in a cell, comprising 
n need of said reducing with an effective amount of a 
r of the formula: 
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pio 



N — \ 
I 

R 10 



B 11 

I 

R 11 



— Ic 11 



-C(0)-CH 2 - -S0 2 -NH- 
that when B 1 1 is N, then X 



— CH — X 12 

I 

R 12 

J A 10 



-CH — B(Z 11 )(Z 12 ) 
R 13 



(lb) 



or a pharmaceutically acce stable salt thereof; 
wherein 

P 10 is hydrogen or kn amino-group-protecting moiety; 
B 11 is independent y one of N or CH; 

X 11 , at each occurre nee, is independently one of -C(0)-NH-, -CH 2 -NH- 
-CH(OH)-CH 2 - -CH(cj)H)-CH(OH)-, -CH(OH)-CH 2 -NH- 5 -CH-CH- 

-S0 2 -CH 2 - or -CH(OH)-CH 2 -C(0)-NH- 5 provided 
is -C(0)-NH; 



X 12 is one of -C(0)-NH- -CH(OH)-CH 2 - -CH(OH)-CH(OH)- s 



or 



sal 



-C(0)-CH 2 - -S0 2 -NH 

R 10 is hydroj 
when A 10 is zero, fi 
mono-, bi- or tri-cyc 
ring members, that c; 
alkyl, aryl, aralkyl, alk< 

R 11 , at each oo 
cycloalkyl, aryl, a 5-10 n 
heterocycle or -CH 2 -R 15 



-S0 2;r CH 2 - or -CH(OH)-CH 2 -C(0)-NH-; 
alk^l, or R 10 forms together with the adjacent R n , or 
ther with the adjacent R 12 , a nitrogen-containing 
ated or partially saturated ring system having 4-14 
pally substituted by one or two of keto, hydroxy, 
aryT 
feence, 



, is independently one of hydrogen, alkyl, 
[ered saturated, partially unsaturated or aromatic 
the ring portion of any of said aryl, aralkyl, 
alkaryl or heterocycle can be bptionally substituted; 

R 12 and R 13 are each independently one of hydrogen, alkyl, cycloalkyl, 
aryl, a 5-10 membered saturated, partially unsaturated or aromatic heterocycle or 
-CH 2 -R i5 , where the ring portion of any of said aryl, aralkyl, alkaryl or 
heterocycle can be optionally substituted, 

where R 15 is aryl, aralkyl, alkaryl, cycloalkyl, a 5-10 membered 
saturated, partialis unsaturated or aromatic heterocycle, or 



# 
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aralkyl, 

Z n and Z 12 are 
Z 12 together form a 
separated by at least two 
comprising carbon atoms, an 
be N, S 5 or O; and 

A lo isO, l 5 or2. 

70. A method for 
comprising contacting cells in 
a proteasome inhibitor of the 

pio — N— 



— chalcogen-jalkyl, where the ring portion of any of said aryl, 
alkaiyl or heterocycle can be optionally substituted; 
independently alkyl, hydroxy, alkoxy, aryloxy, or Z n and 
dihydrqxy compound having at least two hydroxy groups 
connecting atoms in a chain or ring, said chain or ring 
i optionally, a heteroatom or heteroatoms which can 



reducing the rate of intracellular protein breakdown, 
need of said reducing with an effective amount of 
formula: 



— CH — B(Z 11 )(Z 12 ) 

R13 



J/ A 10 



(lb) 



or a pharmaceutical^ acy^ptaJ^lKsalt thereof; 
wherein 

P 10 is hydrogen or aA&ihino-group-protecting moiety; 
B n is independently on^spf N or CH; 

X 11 , at each occurrence, i3 Independently one of — C(O)— NH-, -CH 2 -NH- 
-CH(OH)-CH 2 - -CH(OH)-CH(ak>- 5 -CH(OH)-CH 2 -NH- -CH=CH- 
-C(0>-CH 2 - -S0 2 -NH- 5 -S0 2 -CH 2 - or -CH(OH)-CH 2 -C(0)-NH- provided 
that when B 11 is N, then X n is -c\o)-NH; 

X 12 is one of -C(0)-Nrt-, -CH(OH)-CH 2 - -CH(OH)-CH(OH)-, 
-C(0)-CH 2 - -S0 2 -NH-, -S0 2 -CM 2 - or -CH(OH)-CH 2 -C(0)-NH-; 

R 10 is hydrogen or alkyl, or R 10 forms together with the adjacent R u , or 
when A 10 is zero, forms together with the adjacent R 12 , a nitrogen-containing 
mono-, bi- or tri-cyclic, saturated or partially saturated ring system having 4-14 
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heterocycle or — CH 2 -R 
alkaryl or heterocycle car 



15 



ring members, that canW optionally substituted by one or two of keto 5 hydroxy, 
alkyl, aryl, aralkyl, alkoxy or aryloxy; 

R 11 , at each occjurrence, is independently one of hydrogen, alkyl, 
cycloalkyl, aryl, a 5-10 riembered saturated, partially unsaturated or aromatic 

where the ring portion of any of said aryl, aralkyl, 
be optionally substituted; 
R 12 and R 13 are ea:h independently one of hydrogen, alkyl, cycloalkyl, 
aryl, a 5-10 membered saturated, partially unsaturated or aromatic heterocycle or 
-CH 2 -R 15 , where the rirg portion of any of said aryl, aralkyl, alkaryl or 

ly substituted, 

aryl, aralkyl, alkaryl, cycloalkyl, a 5-10 membered 
)artially unsaturated or aromatic heterocycle, or 
alkyl, where the ring portion of any of said aryl, 
1 oirheterocycle can be optionally substituted; 
Z 11 and Z 12 are in\ie&nfdently alkyl, hydroxy, alkoxy, aryloxy, or Z 11 and 
Z 12 together form a dih^dr<j^^ompound having at least two hydroxy groups 
separated by at least two c61(nectin^toms in a chain or ring, said chain or ring 
comprising carbon atoms, an Optionally fa heteroatom or heteroatoms which can 
be N, S, or O; and 

A 10 is 0, l,or2 

71. A method for 'educing the rate of degradation of p53 protein in a 
cell, comprising administering to a cell in need of said reducing an effective 



heterocycle can be options 
where R 15 i|s 
saturated, 
— chalJHgen- 

\ 

aralkyL 



amount of a proteasome inhi 



p10 N B 11 



jitor of the formula: 



11 



— CH — B(Z 11 )(Z 12 ) 

R13 



(lb) 



25 



or a pharmaceutically acceptably salt thereof; 
wherein 
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P 10 is hydrogen or an amin^-group-protecting moiety; 
B n is independently one o,f N or CH; 

X 11 , at each occurrence, is ; independently one of-C(0)-NH- -CH 2 -NH- 3 
-CH(OH)-CH 2 - -CH(OH)-€H(OHH -CH(OH)-CH -NH r , -CH=CH- 
5 -C(0)-CH 2 - -S0 2 -NH- -S0 2 -CH 2 - or -CH(OH)-CH 2 -C(0)-NH- 5 provided 

that when B 1! is N, then X 11 is ~C(0)-NH; 

X 12 is one of -c/oyNH- -CH(OH)-CH 2 - -CH(OH}-CH(OH)-, 
-C(0)-CH 2 - -S0 2 -NH-/-S0 2 -CH 2 - or -CH(OH)-CH 2 -C(0)-NH-; 

R 10 is hydrogen or alkyl, or R 10 forms together with the adjacent R 11 , or 
10 when A 10 is zero, forms together with the adjacent R 12 , a nitrogen-containing 

mono-, bi- or tri-cyclic/ saturated or partially saturated ring system having 4-14 
ring members, that can be optionally substituted by one or two of keto, hydroxy, 
alkyl, aryl, aralkyl, alLoxy or aryloxy; 

R 11 , at eacW occurence, is independently one of hydrogen, alkyl, 
15 cycloalkyl, aryl^sa 5-10 membered saturated, partially unsaturated or aromatic 

heterocycle or YCMj-R^ 5 , where the ring portion of any of said aryl, aralkyl, 
alkaryl or het^oWcl^san be optionally substituted; 

R 12 andNRyLare eabh independently one of hydrogen, alkyl, cycloalkyl, 
aryl, a 5-10 memcferW saturate^ partially unsaturated or aromatic heterocycle or 
20 -CH 2 -R 15 , where tlA ring portion of any of said aryl, aralkyl, alkaryl or 

heterocycle can 1 e optionally substituted, 

wiere R 15 rs aryl, aralkyl, alkaryl, cycloalkyl, a 5-10 membered 
saturated, partially unsaturated or aromatic heterocycle, or 
-chalcogen-alkyl, where the ring portion of any of said aryl, 
25 aJalkyl, alkaryl or heterocycle can be optionally substituted; 

Z n and Zj 2 are independently alkyl, hydroxy, alkoxy, aryloxy, or Z 11 and 
Z 12 together forn| a dihydroxy compound having at least two hydroxy groups 
separated by at least two connecting atoms in a chain or ring, said chain or ring 
comprising carbori atoms, and optionally, a heteroatom or heteroatoms which can 
30 be N, S, or O; and] 



-no- 



lo 
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20 



25 



A 10 is 



0, l,orte. 



72. A 
contacting a cell in 
proteasome inhibitor 



I 



R 10 



metHod for inhibiting cyclin degradation in a cell, comprising 
need of said reducing with an effective amount of a 
( f the formula: 



R 11 



pio — n— f^ 11 — X 11 l— CH— X 12 — CH— B(Z 11 )(Z 12 ) 

R13 



I 



R 12 



(lb) 



A 10 



or a pharmaceutically acceptable salt thereof; 
wherein 

P 10 is hydrogen dr an amino-group-protecting moiety; 
B" is independently one of N or CH; 

X", at each occurrence, is independently one of -C(0)-NH-, -CH 2 -NH-, 



)H)-C 



-CH(OH)-CH 2 - 
-C(0)-CH 2 - -S0 2 
that when B" is N, ttier\X' 

X 12 is one of 
-C(0)-CH 2 - -S0 2 -NH 

R 10 is hydrogen or 
when A 10 is zero, forms together 



(OH)-, -CH(OH)-CH 2 -NH-, -CH=CH- 
H 2 - or -CH(OH)-CH 2 -C(0)-NH-, provided 
-C(0)-NH; 

, -CH(OH)-CH 2 -, -CH(OH)-CH(OH)-, 
r -CH(OH)-CH 2 -C(0)-NH-; 
1, or R 10 forms together with the adjacent R", or 
with the adjacent R 12 , a nitrogen-containing 



-SO 



(Op 

so,-ch: 



mono-, bi- or tri -cyclic, saturated or partially saturated ring system having 4-14 
ring members, that can be optionally substituted by one or two of keto, hydroxy, 
alkyl, aryl, aralkyl, alkoxy or aryloxy; 

R", at each occurrence, is independently one of hydrogen, alkyl, 
cycloalkyl, aryl, a 5-10 membered saturated, partially unsaturated or aromatic 
heterocycle or -CH 2 -R 15 , where, the ring portion of any of said aryl, aralkyl, 
alkaryl or heterocycle can be optionally substituted; 

R 12 and R 13 are each independently one of hydrogen, alkyl, cycloalkyl, 
aryl, a 5-10 membered saturated, partially unsaturated or aromatic heterocycle or 
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-CH 2 -R 15 , where the 5 
heterocycle can be opt: 



ring portion of any of said aryl, aralkyl, alkaryl or 



onally substituted, 
where R 15 is aryl, aralkyl, alkaryl, cycloalkyl, a 5-10 membered 
saturated, partially unsaturated or aromatic heterocycle, or 
— chalco gen— alky 1, where the ring portion of any of said aryl, 
aralkyl, alkaryl or heterocycle can be optionally substituted; 
Z 11 and Z 12 are independently alkyl, hydroxy, alkoxy, aryloxy, or Z 11 and 
Z 12 together form a dihydroxy compound having at least two hydroxy groups 
separated by at least two connecting atoms in a chain or ring, said chain or ring 
comprising carbon atomp, and optionally, a heteroatom or heteroatoms which can 
be N, S, or O; and 

A 10 is 0, l,or2. 



73. Ami 
a patient in need then 
proteasome inhibitor 

pto — N 




ting or treating an inflammatory condition in 
comprising administering to said patient a 

ula: 



— X 12 — CH— B(Z 11 )(Z 12 ) 
R 12 R 13 



(lb) 



le salt thereof; 



or a pharmaceutically 
wherein 

P ,t} is hydrogen or an amino-group-protecting moiety; 
B u is independently one of N or CH; 

X 1 at each occurrence, is independently one of -C(0)-NH-, — CH 2 -NH~, 
-CH(OH)-CH 2 - -CH(OH)-CHCpH)-, -CH(OH>-CH 2 -NH- -CH=CH- 
-C(0)-CH 2 -, -S0 2 -NH- -S0 2 -CHb- or -CH(OH>-CH 2 -C(0)-NH-, provided 
that when B n is N, then X" is -C(o\-NH; 

X 12 is one of -C(0)-NH-, V_CH(OH)-CH 2 -, -CH(OH>-CH(OH>-, 
-C(0>-CH 2 - -S0 2 -NH- -S0 2 -CH 2 -br -CH(OH)-CH 2 -C(0)-NH-; 
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R 10 is hydrogen or alkyl, or R 10 fifims together with the adjacent R 11 , or 
when A 10 is zero, forms together withr the adjacent R 12 , a nitrogen-containing 
mono-, bi- or tri-cyclic, saturated or partially saturated ring system having 4-14 
ring members, that can be optionally substituted by one or two of keto, hydroxy, 
alkyl, aryl, aralkyl, alkoxy or arypxy; 

R 11 , at each occurrence, is independently one of hydrogen, alkyl, 
cycloalkyl, aryl, a 5-10 membered saturated, partially unsaturated or aromatic 
heterocycle or — CH 2 -R 15 , where the ring portion of any of said aryl, aralkyl, 
alkaryl or heterocycle can be optionally substituted; 

R 12 and R 13 are each /independently one of hydrogen, alkyl, cycloalkyl, 
aryl, a 5-10 membered saturated, partially unsaturated or aromatic heterocycle or 
— CH 2 — R 15 , where the ring portion of any of said aryl, aralkyl, alkaryl or 
heterocycle can be optionally substituted, 

where R 15 a/ aryl, aralkyl, alkaryl, cycloalkyl, a 5-10 membered 
fs&tprated/ partially unsaturated or aromatic heterocycle, or 
ial&Q££n-alkyl, where the ring portion of any of said aryl, 
ralkytf atkmyl or heterocycle can be optionally substituted; 
Z 11 and Z ! \arM independently alkyl, hydroxy, alkoxy, aryloxy, or Z 11 and 
Z 12 together form aMiSydroxy compound having at least two hydroxy groups 
separated by at least connecting atoms in a chain or ring, said chain or ring 
comprising carbon atoijis, iih^optionally, a heteroatom or heteroatoms which can 
be N, S, or O; and 

A 10 is 0, l,or2. 

74. The method of claim 73, wherein said patient has been diagnosed 
with, or is at risk of developing, a condition selected from the group consisting 
of tissue rejection, organ rejection, arthritis, an infection, dermatoses, 
inflammatory bowel disease, and an autoimmune disease. 
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75. A method 
administering to a cell i 
inhibitor of the formula 



in 



P 10 



N— \ 

I 

R10 



B 11 

I 

R 11 



for inhibiting antigen presentation in a cell comprising 
need thereof an effective amount of a proteasome 



— X 11 — CH — X 12 



I 

R 12 



CH — B(Z 11 )(Z 12 ) 

R13 



J A 10 



(lb) 



or a pharmaceutically acceptable salt thereof; 
wherein 

P 10 is hydrogen or an amino-group-protecting moiety; 
B" is independently one of N or CH; 
X 1 at each occurrence, is independently one of -C(0)-NH— , -CH 2 — NH— 
-CH(OH)-CH 2 - -CH(QH)-CH(OH>-, -CH(OH)-CH 2 -NH- -CH=CH- 



-C(OKH 2 - -so 2 - 
that when B is N, then 

X 12 is one of 
-C(0)-CH 2 - -S0 2 -NH- 

R 10 is hydrogen or aj 
when A 10 is zero, forms to 




S0 2 -CH{- or -CH(OH)-CH 2 -C(0)-NH- provided 
)-NH; 

-CH(OH)-CH 2 - -CH(OH)-CH(OH)-, 
cor -CH(OH)-CH 2 -C(0)-NH-; 
or R 10 forms together with the adjacent R 11 , or 
the adjacent R 12 5 a nitrogen-containing 



mono-, bi- or tri-cyclic, saturated oK partially saturated ring system having 4-14 
ring members, that can be optionally substituted by one or two of keto, hydroxy, 
alkyl, aryl, aralkyl, alkoxy or ^ryloxy; 

R". a, each ™^ is independent one of hydrogen, a^y,, 
cycloalkyl, aryl, a 5-10 membered saturated, partially unsaturated or aromatic 
heterocycle or -CH 2 -R 15 , where the ring portion of any of said aryl, aralkyl, 
alkaryl or heterocycle can be optionally substituted; 

R 12 and R 13 are each independently one of hydrogen, alkyl, cycloalkyl, 
aryl, a 5-10 membered saturated, partially unsaturated or aromatic heterocycle or 
-CH 2 -R 15 , where the ring portion of any of said aryl, aralkyl, alkaryl or 
heterocycle can be optionally substituted, 
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where R 15 is aryl, aralkyl, alkaryl, oycloalkyl, a 5-10 membered 
saturated, partially unsaturated/ or aromatic heterocycle, or 
— chalcogen-alkyl, where theynng portion of any of said aryl, 
aralkyl, alkaryl or heterocycje can be optionally substituted; 
Z 11 and Z 12 are independently alkyl( hydroxy, alkoxy, aryloxy, or Z 11 and 
Z 12 together form a dihydroxy compound having at least two hydroxy groups 
separated by at least two connecting atoms in a chain or ring, said chain or ring 
comprising carbon atoms, and optionally, a heteroatom or heteroatoms which can 
be N, S, or O; and 

A 10 is 0, l,or2. 



76. A method for inhibiting inducible NF-kB dependent cell adhesion 
in an animal in need of said irynbiring, comprising administering to said animal 
an effective amountpaf a protfeasorne inhibitor of the formula: 




CH— X 12 — CH — B(Z 11 )(Z 12 ) 

R13 



(lb) 



15 



or a pharmaceutical^ a< 
wherein 

P 10 is hydrogen/ or an 




le salt thereof; 



o-group-protecting moiety; 



20 



25 



B 11 is independently one of N or CH; 

X 1 \ at each occurrence, is independently one of -C(0)-NH- 5 -CH 2 -NH- 
-CH(OH)-CH 2 -, -GH(OH)-CH(OH)-, -CH(OH)-CH 2 -NH-, -CH=CH- 
-C(0)-CH 2 - -S0 2 -MH- -S0 2 -CH 2 - or -CH(OH)-CH 2 -C(0)-NH- provided 
that when B 11 is N, then X 11 is -C(0)-NH; 

X 12 is one cf -C(0)-NH-, -CH(OH)-CH 2 - -CH(OH)-CH(OH)-, 
-C(0)-CH 2 -, -S0 2 -MH- -S0 2 -CH 2 - or -CH(OH)-CH 2 -C(0)-NH-; 

R 10 is hydrogen or alkyl, or R 10 forms together with the adjacent R n , or 
when A 10 is zero, forms together with the adjacent R nitrogen-containing 



• 
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mono-, bi- or tri-cycnc, saturated or partially saturated ring system having 4-14 
ring members, that can be optionally substituted by one or two of keto, hydroxy, 
alkyl, aryl, aralkyl, alkoxy or aryloxy; 

R 11 , at each occurrence, is independently one of hydrogen, alkyl, 
cycloalkyl, aryl, a 5-10 membered saturated, partially unsaturated or aromatic 
heterocycle or — CH 2 — IL 15 , where the ring portion of any of said aryl, aralkyl, 
alkaryl or heterocycle c an be optionally substituted; 



R 12 and R 13 are 
aryl, a 5-10 membered s; 



sach independently one of hydrogen, alkyl, cycloalkyl, 
turated, partially unsaturated or aromatic heterocycle or 
— CH 2 -R 15 , where the ring portion of any of said aryl, aralkyl, alkaryl or 
heterocycle can be optio lally substituted, 

is aryl, aralkyl, alkaryl, cycloalkyl, a 5-10 membered 



where R 
saturated, 
— chalcog< 

Z n and Z 
Z 12 together form 
separated by at least 
comprising carbon ato: 
be N, S, or O; and 

A 10 is 0, l,or2 



77. A method fir inhibiting HIV replication in an animal in need of 
said inhibiting, comprising administering to said animal an effective amount of 
a proteasome inhibitor of thje formula: 



partially unsaturated or aromatic heterocycle, or 
yl, where the ring portion of any of said aryl, 
1 or heterocycle can be optionally substituted; 
endently alkyl, hydroxy, alkoxy, aryloxy, or Z 11 and 
pxy compound having at least two hydroxy groups 
donrifeeting atoms in a chain or ring, said chain or ring 
ly, a heteroatom or heteroatoms which can 




pio — N— 

I 

R 10 



B ii. 
I 

R 11 



r11 



CH— X 12 — CH— B(Z 11 )(Z 12 ) 



I 

R 12 



I 

R 13 



A 10 



(lb) 



or a pharmaceutical^ acceptable salt thereof; 
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wherem. 

pty is hydrogen or an amino-group-protecting moiety; 
B n \s independently one of N or CH; 

X n 5 at each occurrence, is independently one of -C(0)-NH- -CH 2 -NH- 
-CH(OH>-CH,- -CH(OH)-CH(OH)- 5 -CH(OH)-CH -NH r , -CH=CH- 
-C(0)-CU 2 - -W-NH- -S0 2 -CH 2 - or -CH(OH)-CH 2 -C(0>-NH- 5 provided 
that when B 11 is N, then X 11 is -C(0)-NH; 

X 12 is orie of -C(0)-NH- -CH(OH)-CH 2 - -CH(OH)-CH(OH)- 5 
-C(0)-CH 2 - -SOb-NH- -S0 2 -CH 2 - or -CH(OH)-CH 2 -C(0)-NH-; 

R 10 is hydrogen or alkyl, or R 10 forms together with the adjacent R n , or 
when A 10 is zero, forms together with the adjacent R 12 , a nitrogen-containing 
mono-, bi- or tri-cyclic, saturated or partially saturated ring system having 4-14 
ring members, that can)be optionally substituted by one or two of keto, hydroxy, 
alkyl, aryl, aralkyftalkoxy or aryl^xy; 

R n , at eaen^^Wrenoe, is independently one of hydrogen, alkyl, 
cycloalkyl, aryl, a 5-rO mempered saturated, partially unsaturated or aromatic 
heterocycle or -CHVrV, the ring portion of any of said aryl, aralkyl, 

alkaryl or heterocycle can b& optionkUy substituted; 

R 12 and R 13 are each independently one of hydrogen, alkyl, cycloalkyl, 
aryl, a 5-10 membered saturated, partially unsaturated or aromatic heterocycle or 
-CH 2 -R 15 , where the ring pomork of any of said aryl, aralkyl, alkaryl or 
heterocycle can be optionally suDstira^d, 

where R 15 is aryl, akalkyl, alkaryl, cycloalkyl, a 5-10 membered 
saturated, partially Vnsaturated or aromatic heterocycle, or 
-chalcogen-alkyl, where the ring portion of any of said aryl, 
aralkyl, alkaryl or heterocycle can be optionally substituted; 

Z 11 and Z 12 are independently alky\ hydroxy , alkoxy, aryloxy, or Z 11 and 
Z 12 together form a dihydroxy compound liaving at least two hydroxy groups 
separated by at least two connecting atoms in a chain or ring, said chain or ring 
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comprising carbon atoms, and optionally, a heteroatom or heteroatoms which can 
be N, S, or O; Aid 

A 10 is 0,U,or2. 

78. THe method of claims 67, 68, 69, 70, 71, 72, 73, 75, 76 or 77 
wherein said protasome inhibitor is one of: 

A^-(2-pyrazine)carbonyl-L-phenylalanine-L-leucine boronic acid, 
A^-(2-quinoline)sulifonyl-L-homophenylalanine-L-leucine boronic acid, 
A^-(3-pyridine)carbo|nyl-L-phenylalanine-L-leucine boronic acid, 
A^-(4-morpholine)caibonyl-L-phenylalanine-L-leucine boronic acid, 
7V-(4-morpholine)carDonyl-P-(l -naphthyl)-L-alanine-L-leucine boronic acid, 
7V-(8-quinoline)sulfony l~P-( 1 -naphthyl)-L-alanine-L-leucine boronic acid, 
A^-(4-morpholine)carbonyl-(0-benzyl)-L-tyrosine-L-leucine boronic acid, 
A^(4-morpholine)carbokyl-L-tyrosine-L-leucine boronic acid, or 
A^(4-morpholine)caj^nyl-[0-(2-pyridylmethyl)]-L-tyrosine-L-le boronic 
acid; or \ / 

isosteres, phannaceutiVaMv ae^enf!able salts or boronate esters thereof. 

79. A method i^rteducing the rate of muscle protein degradation in 
a cell comprising contacting «^d cell with a compound of claim 58 or 61 . 

80. A method for reducing the activity of NF-kB in a cell comprising 
contacting said cell with a compound of claim 58 or 61. 

81. A method for reducing the rate of intracellular protein breakdown 
comprising contacting cells with a\compound of claim 58 or 61 . 



82. A method for reducing the rate of degradation of p53 protein in a 
cell comprising administering to said cell a compound of claim 58 or 61 . 
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83. A method for inhibiting cyclin degradation in a cell comprising 
contacting said cell [with a compound of claim 58 or 61 . 



84. A njethod of preventing or treating an inflammatory condition in 
a patient in need thereof, said method comprising administering to said patient a 



compound of clain 



58 or 61. 



85. The method of claim 84, wherein said patient has been diagnosed 
with, or is at risk ofldeveloping, a condition selected from the group consisting 
of tissue rejection, organ rejection, arthritis, an infection, dermatoses, 
inflammatory bowel disease, asthma, osteoporosis, osteoarthritis and an 
autoimmune disease 



86. y 

contacting said\ 



^m^Qiod for inhibiting the growth of a cancer cell, comprising 
. compound of claim 58 or 61 . 



87. A m&th&d for inhibiting antigen presentation in a cell comprising 
administering to said c&A a compound of claim 58 or 61. 



88. A method for inhibiting NF-kB dependent cell adhesion in an 
animal comprising administering to said animal a compound of claim 58 or 61 . 



89. A method far inhibiting HIV replication in an animal comprising 
administering to said animal a compound of claim 58 or 61 . 



